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TO ALL WHOM IT MAY CONCERN: 

Be it known that we, SHOZO KAWANISHI a citizen of Japan, 
residing at 7-39, Yondan-cho, Kurakuen, Nishinomiya-shi, Hyogo 662-0088 
JAPAN, and 

MASAMI YAMANAKA a citizen of Japan, residing at 229-1 Toda, Shijimi- 
cho, Miki-shi, Hyogo 673-0514 JAPAN, and 

YASUTOSHI MASUDA a citizen of Japan, residing at 3780-56, Aza 
Higashiyama Nishiyama, Okurandani, Akashi-shi, Hyogo 673-0864 JAPAN, 
have invented a new and useful BODY FAT DETERMINING DEVICE, of which 
the following is a specification. 
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BODY FAT DETERMINING DEVICE 

Field Of, The inventio n 
The present invention relates to a body fat 
determining device, and more particularly to a body fat 
5 determining device capable of easily determining a body 
fat ratio by causing a subject's fingertips to come in 
contact with an electrodes of the body fat determining 
device held in hands. 

O 
y3 

yl Description Of The Related Art 

ry 10 Conventionally, attention has been given to a body 

fat ratio in respect of maintenance of health. If the 
body fat ratio is increased, adult diseases and the 
55 like are caused. Therefore, measurement of the body 

\T fat ratio is available to prevent the adult diseases. 

^ 15 There has been known a body fat ratio determining 

device wherein two electrodes forming a current path 
and voltage measuring electrodes for measuring an 
impedance between two points on the current path are 
provided on a scale. These electrodes are positioned 
2 0 on a base of a scale where feet of the subject are put. 
By using such a body fat ratio determining device, it 
is possible to simultaneously measure data on a weight 
which is necessary when a body fat ratio is to be 
obtained. Therefore, the body fat ratio determining 
25 device is convenient. 
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There has also been developed a device for 
determining a body fat ratio by holding a handle in 
both hands . The body fat determining device has an 
advantage that a body fat ratio can be measured 
comparatively easily unlike the above-mentioned device 
provided to the scale. 

Furthermore, Japanese Utility Model Publication 
No. Hei 5-2164 has disclosed a body fat determining 
device comprising two sets of electrode pairs, each 
electrode pair having a current path forming electrode 
and a voltage measuring electrode provided very closely 
on a surface of a card. In the body fat determining 
device, one finger of one hand is caused to come in 
contact with both the current path forming electrode 
and the voltage measuring electrode of one of the 



electrode pairs and one finger^the other hand is caused 
to come in contact with both the current path forming 
electrode and the voltage measuring electrode of the 
other electrode pair. The card type body fat 
determining device has an advantage that a body fat 
ratio can readily be measured. 

The conventional body fat determining device 
provided to the scale as described above is suitably 
placed in a bathroom and the like. However, it is 
necessary to determine the body fat ratio at least with 
socks taken off. Therefore, the body fat ratio cannot 
easily be measured. Furthermore, feet are not always 







base. A distance between impedance measuring points on 
the current path is varied every measurement so that 
different results of the measurement are obtained. 



determining device has no trouble that socks should be 
taken off. Therefore, the body fat ratio can be 
measured comparatively easily. In the handle type body 
fat determining device, however, the distance between 

10 the impedance measuring points on the current path is 
varied every measurement depending on a manner of 
grasping the handle. Consequently, different results 
of the measurement are obtained. The body fat 
determining device of this type cannot be carried. 

15 Therefore, the body fat ratio cannot easily be 

measured. Accordingly, the body fat determining device 
can be used by only purchasers 1 family. 

In the above card type body fat determining 
device, furthermore, one of fingers should be caused to 

2 0 come in contact with the current path forming electrode 
and the voltage measuring electrode which form one 
electrode pair. Accordingly, it is necessary to reduce 
an electrode area. Consequently, inaccurate results of 
measurement are inevitably obtained. In addition, the 

25 current path forming electrode and the voltage 

measuring electrode which form one electrode pair 
should be provided very closely. For this reason, a 
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On the other hand, the handle type body fat 




leakage current is increased between the electrodes so 
that the results of the measurement become more 
inaccurate . 

Summary Of T he Invention 

In order to solve the above-mentioned problems of 
the body fat determining device according to the prior 
art, it is an object of the present invention to 
provide a small -sized body fat determining device 
capable of determining a body fat ratio easily and 
comparatively accurately without varying a distance 
between impedance measuring points on a current path 
every measurement . 

The body fat determining device according to the 
present invention serves to determine a body fat ratio 
by using fingers of both hands. More specifically, a 
current path is formed through a human body between 
fingers of each of hands and an impedance between two 
points of fingers of each of hands other than the 
above-mentioned fingers forming the current path is 
measured. Thus, the body fat determining device has a 
structure in which measurement can be performed by the 
fingers of the hands. Consequently, the body fat 
determining device can be handy and easy to carry. 
Furthermore, because the formed current path has a 
constant length, a variation in a value of the 
impedance obtained for each measurement is reduced. In 
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addition, a body fat ratio can accurately be measured 
by a simple operation in which fingers of both hands 
are caused to come in contact with electrodes. 



Figure 1 is a perspective view showing a body fat 
determining device according to an embodiment of the 
present invention; 

Figure 2 is a perspective view showing a body fat 
determining device according to another embodiment of 
the present invention; 

Figure 3 is a perspective view showing a body fat 
determining device according to a further embodiment of 
the present invention; 

Figure 4 is a perspective view showing an 
embodiment in which all electrodes are provided on one 
of faces of the body fat determining device according 
to the present invention; and 

Figure 5 is a perspective view showing a case 
where positions of the electrodes according to the 
embodiment in Figure 4 are disposed at different 
position. 

Description Of The Preferred Embodiments 
An embodiment of the present invention will be 
described below. A body fat determining device 
according to the present invention comprises two 



Brief Description Q£ The Drawings 
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electrode pairs, each electrode pair including a 
current path forming electrode and a measuring 
electrode. More specifically, a first electrode pair 
has a first current path forming electrode and a first 
5 measuring electrode, and a second electrode pair has a 
second current path forming electrode and a second 
measuring electrode. A current is caused to flow 
between the first current path forming electrode of the 
first electrode pair and the second current path 

10 forming electrode of the second electrode pair. A 

current path is formed between these electrodes in a 
human body. The first measuring electrode of the first 
electrode pair and the second measuring electrode of 
the second electrode pair are provided in order to 

15 measure an impedance between two points in the middle 
of the current path formed in the human body. Thus, 
these four electrodes are provided in order to form the 
current path between two current path forming 
electrodes and to measure the impedance between the two 

2 0 points in the middle of the current path, thereby 

eliminating an influence of the impedance on a contact 
portion of the electrodes with a skin of the human 
body. 

In the body fat determining device according to 
25 the preset invention, the first and second current path 
forming electrodes and the first and second measuring 
electrodes are provided respectively in positions where 
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one finger of each of the subject's hands can 
electrically contact with each of the first and second 
measuring electrodes and other fingers of the subject's 
hands can electrically contact with each of the first 
and second current path forming electrodes. Since 
these electrodes are provided in such positions, a 
current path is formed between the other fingers of 
each of the subject's hands through each arm and a 
body. An impedance of the human body is measured on 
two points in the middle of the current path, that is, 
on the current path between said one of the fingers of 
each hand through each arm and the body. The impedance 
is measured by impedance measuring means. In the body 
fat determining device according to the present 
invention, fingertips are caused to come in contact 
with the current path forming electrodes and the 
measuring electrodes. Consequently, positions where 
the fingertips contacts with the electrodes are almost 
constant for each measurement. Accordingly, the formed 
current path has a constant length. As a result, a 
variation in a value of the impedance obtained for each 
measurement is reduced. 

Data on the subject which are necessary for 
calculation of a body fat ratio, for example, a weight, 
a height, an age, a sex and the like are input from 
data input means. Furthermore, the body fat ratio is 
calculated by calculating means based on the impedance 
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obtained by the impedance measuring means and the data 
on the subject which are input from the data input 
means . 

One aspect of the present invention is directed to 
5 a body fat determining device in which one of the 

fingers is a thumb and the other fingers are fingers 
except the thumb. According to this aspect of the 
present invention, the first and second current path 
forming electrodes and the first and second measuring 
^ 10 electrodes are provided in positions where the thumb of 
^ each of subject's hands can electrically contact with 

J: each of the first and second measuring electrodes and 

^ fingers other than the thumb of each of the subject's 

s hands can electrically contact with each of the first 

Q 15 and second current path forming electrodes. These 
jU electrodes are provided in such positions so that a 

03 current path is formed between the fingers other than 

the thumb of each of the subject's hands through each 
arm and a body. An impedance is measured on two points 
20 in the middle of the current path, that is, on the 

current path between the thumbs of each hand through 
each arm and the body. 

Other aspect of the present invention is directed 
to the body fat determining device, wherein the body 
25 fat determining device is of a card type, the first 

current path forming electrode and the second current 
path forming electrode are provided on one of faces of 



9 




-9- 

the card type body fat determining device, and the 
first measuring electrode and the second measuring 
electrode are provided on the other face of the card 
type body fat determining device. The first measuring 
5 electrode is provided in a position just behind the 

first current path forming electrode. Similarly, the 
second measuring electrode is provided in a position 
just behind the second current path forming electrode. 
With such a structure, it is easy to determine a body 

10 fat ratio by a simple operation for holding the card 
type body fat determining device in both hands. In 
addition, each measuring electrode is provided in a 
position just behind each corresponding current path 
forming electrode. Therefore, the finger can surely be 

15 caused to electrically contact with each electrode. 

Further aspect of the present invention is 
directed to the body fat determining device, wherein 
the body fat determining device is of a card type, the 
first current path forming electrode and the second 

20 current path forming electrode are provided on one of 

end faces of the card type body fat determining device, 
and the first measuring electrode and the second 
measuring electrode are provided on the other end face 
of the card type body fat determining device. The 

25 first measuring electrode, the first current path 

forming electrode, the second measuring electrode and 
the second current path forming electrode are provided 
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in such a manner that the thumbs of both hands are 
positioned on the first and second measuring electrodes 
and the fingers other than the thumbs of the hands are 
positioned on the first and second current path forming 
5 electrodes when the card type body fat determining 

device is held in the hands. Also in such a structure, 
it is easy to determine a body fat ratio by a simple 
operation for holding the card type body fat 
determining device in both hands. In addition, the 

10 finger can surely be caused to electrically come in 
contact with each electrode. 

Further aspect of the present invention is 
directed to the body fat determining device, wherein 
the body fat determining device is of a card type, the 

15 first current path forming electrode and the first 

measuring electrode are provided on one of faces of the 
card type body fat determining device, and the second 
current path forming electrode and the second measuring 
electrode are provided on the other face of the card 

2 0 type body fat determining device. According to this 
aspect of the present invention, it is easy to 
determine a body fat ratio by supporting the card type 
body fat determining device on both faces between 
fingers of both hands. 

25 Further aspect of the present invention is 

directed to the body fat determining device, wherein 
the body fat determining device is of a card type, and 
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the first and second current path forming electrodes 
and the first and second measuring electrodes are 
provided on one of faces of the card type body fat 
determining device. According to this aspect of the 
5 present invention, the card type body fat determining 
device is put on a table or the like with these 
electrodes placed on an upper face, two fingers of one 
of hands are caused to come in contact with the first 
current path forming electrode and the first measuring 
10 electrode respectively, and two fingers of the other 
hand are caused to come in contact with the second 
current path forming electrode and the second measuring 
electrode respectively. Consequently, a body fat ratio 
can easily be measured. 

is Embodiment 

Fig. 1 is a perspective view showing a body fat 
determining device according to an embodiment of the 
present invention. The body fat determining device 
according to the present embodiment is of a card type, 

2 0 and has a function of determining a body fat ratio 

added to a card type electronic calculator. As shown 
in Fig. 1, a body fat determining device 10 according 
to the present embodiment has a first electrode pair 1 
provided on a surface 11a and a back face lib on the 

25 upper left side of a card body 11, and a second 

electrode pair 2 provided on the surface 11a and the 
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back face lib on the upper right side of the card body 
11. The first electrode pair 1 includes a first 
measuring electrode la provided on the surface 11a of 
the card body 11, and a first current path forming 
electrode lb provided on the back face lib of the card 
body 11. The first current path forming electrode lb 
is provided on just a back of the first measuring 
electrode la. Similarly, the second electrode pair 2 
includes a second measuring electrode 2a provided on 
the surface lla of the card body 11, and a second 
current path forming electrode 2b provided on the back 
face lib of the card body 11. The second current path 
forming electrode 2b is provided on just a back of the 
second measuring electrode 2a. An impedance between 
the first measuring electrode la and the second 
measuring electrode 2a is measured by impedance 
measuring means (not shown) which is provided in the 
card body 11. The impedance measuring means can be 
implemented by a known impedance measuring apparatus . 

The body fat determining devicelO according to the 
present embodiment has a number of keys 3 . The keys 3 
realize the function of the electronic calculator and 
also function as data input means for inputting data on 
a subject's weight, height, age, sex and the like. The 
card body 11 is provided with calculating means for 
calculating a body fat ratio based on the impedance 
obtained by the impedance measuring means and the data 




on the subject which are input by means of the keys 3. 
The calculating means can be implemented by a CPU and a 
memory which realize the function of the electronic 
calculator. In the present embodiment, a display 
section 4 is provided to confirm input numeric values 
and to display the body fat ratio which is finally 
obtained. The display section 4 is also used to 
indicate an operation value for utilization as the 
electronic calculator and a result of the calculation. 

The body fat ratio can be measured using the body 
fat determining devicelO according to the present 
embodiment, as shown in a two- dotted chain line of Fig. 
1 # by causing the subject to hold the body fat 
determining devicelO with thumbs and index fingers of 
both hands, for example. More specifically, the body 
fat determining devicelO is held in such a manner that 
the thumb of a left hand presses the first measuring 
electrode la and the index finger of the left hand 
presses the first current path forming electrode lb. 
Similarly, the body fat determining devicelO is held in 
such a manner that the thumb of a right hand presses 
the second measuring electrode 2a and the index finger 
of the right hand presses the second current path 
forming electrode 2b. 

Next, the subject inputs his (her) weight, height, 
age, sex and the like by using the keys 3. When the 
data are completely input, the calculating means 
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calculates a body fat ratio based on the impedance 
obtained by the impedance measuring means and the data 
on the subject which are input by means of the keys 3. 
In this case, various known calculation expressions can 
be used. The calculation expressions can preliminarily 
be stored in storing means of the card body 11, for 
example, a ROM or the like. When the body fat ratio is 
finally obtained, a result is displayed on the display 
section 4 . 

Thus, the body fat determining devicelO according 
to the present embodiment has the first current path 
forming electrode lb provided on just behind the first 
measuring electrode la, and the second current path 
forming electrode 2b provided on just behind the second 
measuring electrode 2a. Accordingly, by a simple 
operation for holding the body fat determining devicelO 
in both hands, a current path through both arms and a 
body can be formed between the index fingers of the 
hands , and the sub j ect 1 s impedance can be measured on 
the thumbs of the hands which are positioned in the 
middle of the current path. In addition, because 
electrical contact of the fingers with each electrode 
can surely be performed, positions where fingertips 
come in contact with the electrodes are constant for 
each measurement so that a variation in a measured 
value can be reduced. By performing the natural 
operation for holding the body fat determining devicelO 
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in both hands to cause the fingertips to come in 
contact with the electrodes, the body fat ratio can be 
measured. Thus, the body fat ratio can easily be 
obtained* In addition, because the body fat 
determining devicelO can be carried to obtain the body 
fat ratio at any time, the body fat ratio can be 
measured without restriction to special places such as 
a bathroom and the like differently from the body fat 
determining device according to the prior art. 
Accordingly, the subject can be caused to be always 
conscious of body fat. Furthermore, it is also 
possible to obtain a secondary effect that the subject 
can learn to always give attention to maintenance of 
health. 

Fig. 2 is a perspective view showing a body fat 
determining device according to another embodiment of 
the present invention. A body fat determining device 
20 according to the present embodiment is similar to 
the above-mentioned body fat determining device 10 
shown in Fig. 1 except that it has a first electrode 
pair 1 provided on left sides of upper and lower end 
faces of a card body 11 and has a second electrode pair 
2 provided on right sides of the upper and lower end 
faces of the card body 11. The same reference numerals 
as those in Fig. 1 denote corresponding portions. As 
shown in Fig. 2, the body fat determining device 2 0 
according to the present embodiment has a structure in 
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which the first electrode pair 1 includes a first 
current path forming electrode lb provided on the left 
side of the upper end face of the card body 11 and a 
first measuring electrode la provided on the left side 
5 of the lower end face of the card body 11. Similarly, 
the second electrode pair 2 includes a second current 
path forming electrode 2b provided on the right side of 
the upper end face of the card body 11 and a second 
measuring electrode 2a provided on the right side of 
10 the lower end face of the card body 11. With such an 

arrangement of the electrodes, in a case where the card 
type body fat determining device 20 is held in both 

hands, thumbs of the hands are positioned on the first 

i 

and second measuring electrodes la and 2a respectively, 
15 and index fingers of the hands are positioned on the 

first and second current path forming electrodes lb and 
2b respectively. 

In the same manner as in the above-mentioned case 
shown in Fig. 1, a body fat ratio can be measured by 
2 0 using the body fat determining device 2 0 according to 

the present embodiment. As shown in a two -dotted chain 
line in Fig. 2, the body fat determining device 2 0 is 
held in such a manner that a subject's thumb and index 
finger of the left hand press the first measuring 
25 electrode la and the first current path forming 

electrode lb, respectively. Similarly, the body fat 
determining device 20 is held in such a manner that the 
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subject's thumb and index finger of the right hand 
press the second measuring electrode 2a and the second 
current path forming electrode 2b, respectively. Thus, 
the body fat determining device 20 is held in both 
5 hands so that a current path is formed between the 
index fingers of the hands and an impedance of the 
subject's body is measured on the thumbs of the hands 
which are positioned in the middle of the current path. 
Next, the subject inputs data on his (her) weight, 

10 height, age, sex and the like by using keys 3. 

Calculating means calculates a body fat ratio based on 
the impedance obtained by impedance measuring means and 
the data on the subject which are input by means of the 
keys 3. When the body fat ratio is finally obtained, a 

15 result is displayed on a display section 4. 

If the body fat determining device 20 according to 
the present embodiment is held in both hands, 
fingertips come in contact with the electrodes so that 
a body fat ratio can be measured. Consequently, the 

2 0 body fat ratio can be measured very easily. In 
addition, positions where the fingertips come in 
contact with the electrodes are constant for each 
measurement so that a variation in a measured value can 
be reduced. Furthermore, the body fat ratio can 

25 readily be obtained, and the body fat determining 

device can be carried to determine the body fat ratio. 
Differently from the body fat determining device 
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according to the prior art, consequently, the body fat 
ratio can be measured also in places other than special 
places such as a bathroom and the like. 

While the data on the subject have been input 
after the impedance is measured in the above-mentioned 
embodiments, the impedance may be measured after the 
data on the sub j ect are input . 

Fig. 3 shows a body fat determining device 
according to a further embodiment of the present 
invention. A body fat determining device 30 shown in 
Fig. 3 has a first measuring electrode la and a first 
current path forming electrode lb provided on a surface 
11a of a card body 11, and a second measuring electrode 
2a and a second current path forming electrode 2b 
provided on a back face lib of the card body 11. As 
shown in a two-dotted chain line in Fig. 3, the body 
fat determining device according to the present 
embodiment is held in such a manner that the card body 
11 is supported on the surface 11a and the back face 
lib with index fingers and middle fingers of both 
hands, thereby determining a body fat ratio. 

Fig. 4 shows a body fat determining device 
according to a further embodiment of the present 
invention in which electrodes are provided on only one 
of faces of a card body 11. More specifically, all of 
first and second measuring electrodes la and 2a and 
first and second current path forming electrodes lb and 



-19- 



2b are provided on a surface 11a of the card body 11. 
In the present embodiment, the first and second 
measuring electrodes la and 2a are provided in a lower 
portion of the card body 11, and the first and second 



in an upper portion of the card body 11. 

A body fat determining device 40 according to the 
present embodiment is put on a table or the like with 
the electrodes la, lb, 2a and 2b placed on an upper 

10 face. In this way, the body fat determining device 40 
is used. In the body fat determining device 40 put on 
the table, an index finger and a middle finger of one 
of the hands are caused to come in contact with the 
first measuring electrode la and the first current path 

15 forming electrode lb, and an index finger and a middle 
finger of the other hand are caused to come in contact 
with the second measuring electrode 2a and the second 
current path forming electrode 2b respectively as shown 
in a two -dotted chain line in Fig. 4. Thus, a body fat 

2 0 ratio is measured. 

In an embodiment shown in Fig. 5, positions of the 
measuring electrodes la and 2a are positioned inward in 
such a manner that fingers can easily come in contact 
with the current path forming electrodes lb and 2b and 

25 the measuring electrodes la and 2a. A method for using 
the body fat determining device according to the 
present embodiment is the same as in the embodiment 
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current path forming electrodes lb and 2b are provided 




shown in Fig. 4. 

While the case where the function of the body fat 
determining device is given to the electronic 
calculator has been described in the embodiments shown 
in Figs. 1 to 3 , the body fat determining device 
according to the present invention can be incorporated 
into various belongings such as a watch, a pedometer, a 
pager, a portable scale and the like, and can further 
be constituted as a card having the function of only 
the body fat determining device as shown in Figs. 4 and 
5. 

In the body fat determining device according to 
the present invention as described above, because the 
fingertips come in contact with the current path 
forming electrodes and the measuring electrodes, the 
positions where the fingertips come in contact with the 
electrodes are almost constant for each measurement. 
Accordingly, the formed current path has a constant 
length. As a result, a variation in a value of the 
impedance obtained for each measurement is reduced. In 
the body fat determining device according to the 
present invention, each measuring electrode is placed 
in the' position on just behind each current path 
forming r .ele6trode. Consequently, by performing the 



natural operation for holding the body fat determining 
device in both hands, the fingertips come in contact 
with the electrodes. Thus, a body fat ratio can easily 
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be measured. In addition, the body fat determining 
device can be carried to determine the body fat ratio 
at any time. Differently from the body fat determining 
device which has been used in special places such as a 
5 bathroom and the like, the body fat ratio can be 

measured in any place. Therefore, the subject can be 
conscious that attention should be always given to body 
fat and can further learn to be always careful about 
maintenance of health. 

10 Although the present invention has fully been 

described by way of example with reference to the 
accompanying drawings, it is to be understood that 
various changes and modifications will be apparent to 
those skilled in the art. Therefore, unless otherwise 

15 such changes and modifications depart from the scope of 
the invention, they should be construed as being 
included therein. 




